Analysis of oxygen-dependent cytokine expression in human mesenchymal stem cells derived from umbilical cord.
Efficient cell expansion is a basic requirement for obtaining clinically relevant numbers of mesenchymal stem cells designed for cell-based therapies or tissue-engineering application. Previous studies have demonstrated that mesenchymal stem cells (MSC) cultivated under reduced atmospheric oxygen concentrations (2.5% O2) possess enhanced proliferation potential and can maintain their differentiation properties. We have analyzed the oxygen-dependent cytokine expression of human MSC derived from umbilical cord and attempted to link the results to the proliferation and differentiation capacities of these cells. By quantitative reverse transcription plus the polymerase chain reaction and by protein microarray, we measured the gene expression and intracellular protein concentration of several growth factors and growth factor receptors. Fibroblast growth factor-7, two growth factor receptors (vascular endothelial growth factor receptor 2 and stem cell factor receptor), and two growth-factor-binding proteins (insulin-like growth-factor-binding proteins 3 and 6) were over-expressed under hypoxic conditions, indicating that their signaling pathways participate in cell proliferation. On the other hand, typical differentiation factors such as bone morphogenetic protein-4, endothelial growth factor, and tissue growth factor-β1 were absent in cells cultivated under hypoxic and normoxic conditions. The absolute concentration of some intracellular cytokines was also measured for the first time under hypoxia and normoxia. Our results in combination with previous findings indicate that enhanced proliferation potential and a maintained undifferentiated cell state can be ascribed to the oxygen-dependent expression of a set of cytokines. This knowledge might help in the understanding of MSC physiology and in the achievement of directed cell fate of MSC for clinical application.